Fig. 1 



target DNA 



Tn7 



- N 1 N 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 - 

- N 1 N 2 N 3 N 11 N 5 N 6 N 7 N 8 N 9 N 10 - 



TGTTTAAACACAAT — Kan r — ATTGTGTTTAAACA 
ACAAATTTGTGTTA--Kan r — TAACACAAATTTGT 



Step 1 



1 



(a) Insertion of transposon into target DNA 



N 1 N 2 N 3 N 4 N 5 N 6 
-- N 1 N 2 N 3 N 4 N 5 N 6 



TGTTTAAACACAAT — Kan r — ATTGTGTTTAAACA N 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 - 
ACAAATTTGTGTTA — Kan r --TAACACAAATTTGT| N 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 1Q - 



(b) Removal of transposon 



— N 1 N 2 N 3 N 4 N 5 N 6 TGTTT 

— N 1 N 2 N 3 N 4 N 5 N 6 ACAAA 



i 



Pme I 



AAACAN 2 N 3 N 4 N 5 N 6 N 7 N 8 N g N 10 - 
TTTGTN 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 1Q - 



Step 2 



(a) Insertion of a first cassette into the cut site 


— N 1 N 2 N 3 N 4 N 5 N 6 TGTTTC^ATCC 

— N 1 N 2 N 3 N 4 N 5 N 6 ACAAACCrAGG 


— GTGCAG AaTGCCAAACAN 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 

CACGTC rTACGGTTTGTN 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 


(b) Removal of the first cassette 


■ Bsg 1, T4 DNA Polymerase 
^ BamW \ (Removal of 3'-overhang) 


— N 1 N 2 N 3 N 4 N 5 N 6 TGTTTG 

N 1 N 2 N 3 N 4 N 5 N 6 ACAAACCTAG 


N 7 N 8 N g N 10 — 
N 7N 8 N 9 N 10 — - 



Step 3 



(a) Insertion of a second cassette into the cut site 

* t 

— N 1 N 2 N 3 N 4 N 5 N 6 TGTTTGGATCCrr CTGCAC GTGCAG GATCCGTAA TTGACGTA TGN 7 N 8 N 9 N 10 - 

— N 1 N 2 NjN 4 N 5 N 6 ACAAACCTAGGAA GACGTG CACGTC CTAGGCATTAACTGCATA^NqN^^- 



(b) Removal of the second cassette 



4 



Bsg I, T4 DNA Polymerase 
(Removal of 3'-overhang) 



N 1 N 2 N 3 

n 1 n 2 n 3 



ATGN 7 N 8 N 9 N 10 --- 
TACN 7 N 8 N 9 N 10 



Step 4 : 

Self-ligation of the cut sites 



N 1 N 2 N 3 ATGN 7 N 8 N 9 N 10 " 
N 1 N 2 N 3 TACN 7 N 8 N 9 N 10 - 



4 



(Substitution of N 4 N 5 N 6 
sequence with ATG) 



Step 5 



Expression of mutant polypeptides and screening 



Fig. 2 



target DNA 

— N l N 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 - 

— N i N 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 - 

Step 1 



Tn7 



TGTTTAAACACAAT — Kan r — ATTGTGTTTAAACA 
ACAAATTTGTGTTA--Kan r — TAACACAAATTTGT 



4 



(a) Insertion of transposon into target DNA 

— N iN 2 N 3 N 4 N 5 N 6 



-- N 1 N 2 N 3 N 4 N 5 N 6 



TGTTTAAACACAAT — Kan r - -ATTGTGTTTAAACA 
ACAAATTTGTGTTA — Kan r — TAACACAAATTTGT 



N 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 - 
W¥ 6 N 7 N 8 N 9 N 10 -- 



(b) Removal of transposon 

— N 1 N 2 N 3 N 4 N 5 N 6 TGTTT 

— N 1 N 2 N 3 N 4 N 5 N 5 ACAAA 



i 



Pme I 



AAACAN 2 N 3 N 4 N 5 N 6 N 7 N Q N 9 N 10 - 
TTTGTN 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 1Q - 



Step 2 



4 



(a) Insertion of a first cassette into the cut site 


— N 1 N 2 N 3 N 4 N 5 N 6 TGTTTC^2ATCC 

N 1 N 2 N 3 N 4 N 5 N 6 ACAAACCrAGG 


— GTGCAG AArGCCAAACAN 2 N 3 N 4 N 5 NgN 7 N 8 N 9 N 10 

CACGTC rTACGGTTTGTN 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 


(b) Removal of the first cassette 


I Bsg I, T4 DNA Polymerase 
+ BamH I (Removal of 3'-overhang) 


— N 1 N 2 N 3 N 4 N 5 N 6 TGTTTG 

— N 1 N 2 N 3 N 4 N 5 N 6 ACAAACCTAG 


n 7 n 8 n 9 n 10 — 

N 7 N 8 N 9 N 10 — 



Step 3 



4 



(a) Insertion of a second cassette into the cut site 

* t 

- N 1 N 2 N 3 N 4 N 5 N 6 TGTTTGGATCCTTCCA CTGCAC— GTGCAG GATCCGTAATTGACGTNNNN 7 N Q N 9 U 1Q - 

N 1 N 2 N 3 N 4 N 5 N^ACAAACCTAGGAACGT GACGTG — CACGTC CTAGGCATTAACTGCXUmm^QN^^-- 



(b) Removal of the second cassette 

N 1 N 2 N 3 N 4 N 5 N 6 

— N 1 N 2 N 3 N 4 N 5 N 6 



4 



Bsg\, T4 DNA Polymerase 
(Removal of 3'-overhang) 

NNNN 7 N 8 N g N 10 

NNNN 7 N 8 N 9 N 1Q 



4 



Step 4 : N l N 2 N 3 N 4 N 5 N 6 NNNN 7 N 8 N 9 N 10 

Self-ligation of the cut sites N i N 2 N 3 N 4 N 5 N 6 NNNN 7 N 8 N 9 N io 

4 

Step 5 : Expression of mutant polypeptides and screening 



(Insertion of random 
NNN sequence) 



Fig. 3 



target DNA 

— N 1 N 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 — 

— N 1 N 2 N 3 N 4 N S N 6 N 7 N 8 N ? N 10 — 

Step 1 



Tn7 



TGTTTAAACACAAT — Kan r — ATTGTGTTTAAACA 
ACAAATTTGTGTT A — Kan r — TAACACAAATTTGT 



I 



(a) Insertion of transposon into target DNA 



-- N 1 N 2 N 3 N 4 N 5 N 6 
— N 1 N 2 N 3 N 4 N 5 N 6 



TGTTTAAACACAAT — Kan r — ATTGTGTTTAAACA 
ACAAATTTGTGTTA — Kan r — TAACACAAATTTGT 



N 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 - 
N 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 1Q - 



(b) Removal of transposon 



Pme I 



— N 1 N 2 N 3 N 4 N 5 N 6 TGTTT 

— N 1 N 2 N 3 N 4 N 5 N 6 ACAAA 



AAACAN 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 1Q - 
TTTGTN 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 1Q - 



Step 2 



(a) Insertion of a cassette into the cut site 




t 

— N 1 N 2 N 3 N 4 N 5 N 6 TGTTTGCTACGCA CTGCAC- 


— GTGCAG AArGCCAAACAN 2 N 3 N 4 N 5 N 6 N 7 N 8 N g N 10 — 
— CACGTC rTACGGTTTGTN 2 N 3 N 4 N 5 N 6 N 7 N 8 N 9 N 10 — 


— N 1 N 2 N 4 N 5 N 6 AC AAA CGATGCGT GACGTG- 


(b) Removal of the cassette 


| Bsg l t T4 DNA Polymerase 
▼ BamH I (Removal of 3'-overhang) 


— N 1 N 2 N 3 


N 7 N 8 N 9 N 10 — - 


— N X N 2 N 3 


N 7 N B N 9 N 10 — 



i 



Step 3 : 

Self-ligation of the cut sites 



— N 1 N 2 N 3 N 7 N 8 N 9 N 10 — 

— N 1 N 2 N 3 N 7 N 8 N 9 N 10 — 



I 



(Deletion of N 4 N 5 N 6 
nucleotide from target DNA 



Step 4 



Expression of mutant polypeptides and screening 
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